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PURPOSE: A tree construction method is 
provided to construct a logical tree structure 
for multi-cast group participants on a 
transport layer so that it can enhance a data 
transmission reliability and an efficiency for 
using network resource. 

CONSTITUTION: The method comprises 
steps of constructing children nodes of a 
sender S(S31), checking if constructing the 
tree is completed(S32), including a M node, 
affiliated in a node besides the S node, and 
constructing children nodes of non tree 
nodes with respect to the M node in the case 
that a tree construction is continued(S34), 
and continuing construction of children node 
of the non tree nodes with respect to the M 
.node if the M node exists among the children 
node. The tree construction step repeats 
until all the multi-cast group participants are 
included in the tree. 
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* £^2J ¥M0il CH^ ¥sHJ * 

S : ^£JX1- 

M : S2* 4^Xf 

R : mm 4^Xf 



^g2j &AUe* 

^§01 ^1^ ^ 3 ^0t2j ^BOir 

^ 2iEi^ i*EI3H^M I§ Mb\± XllSOil SiOHAi, QIOIQ 2^2J Sgo^l ?|» ^^^ISOil/H °i fedl^ ^£1 ^£ ^ S Oil 3© 

i?EI3H^ i§ AHbl^h: U|eo| ao ,, g^£|Oj oi^ §x| eOilAi 01 £1 ^§£l ^32S 3Ms*£! §x|M, ^ ^E|3H^^ DM Oil CH6H XJISS^ 
Aiai^OICI. 

8H42I ^£JXf2f CM BH 4^XfS ^£3^ i*EI?H^M Gil 01 EH 2^ Oil SiOHAi, ££JXf^ ^^XfMOIMI QIOIEig 2^t[ ^, ^ ^£]XfM2J g& 

2^¥eh 2^ qiioie]£J o\^m mzimo. m\n gioieh £^oi ergs s^oii^ chioiehm xKS^& v o^ Mi qioieh 2^21 ^s^e x-iis 

^. ^EldW^m Ql 01 EH S^Oil SiOiAi 4=<yX^ ^6J°! PI Ot BH Oil £^'01 91° £±1J}0\\J\\ XH2£M 2=?5r3, 01 Oil £<MX}^ GIOIEiM XH2^ 
8r01 QIOlEi 2^2J Ai^j^g M£o\D\\ £Jfer 5101. 

OlOil CHoHAI^ Ol^oi US48072240II XfAlloMI 2IXH30H &Ch 



3£GI, ^E|5H^M Ql 01 EH M 4^XfM m ^±1 Git 01 EH ^£JX^ 3^ 4= SICK 01 (EH 4-6] GIOIEPF 

4=£JXf 2¥3i ^AjXfOil^il CHI 01 EH XH££ OilAIXIM 2 £3^1 £l£rQI, 0|{= ZH2| §A|Oil OIPCHXMI Ei^Oil ^te OIM XH2^ DilAIXIM 

xiE.|^ ^ gi^il Ejfer m (scalability) ^XHPh I^SD. 



012} gfg, £XHIS 6H^6r3 <M£I£ GIIOlEi ^6H ^El 3W±^ 3M2J *UHI ir01Xf§0| £r£l**o^ ^aiM I^SJI- 919. 

01, MdIM MCHS ^ 4^Xf tEb X^2| ¥2 i^HOil^il £S*<2i CHiOlEi 3iToH>, ^2 tEb 3 §21 ¥2001 

2^&^^Mi 3^ OieHei- 3SM0I ^AiXfOII^I 2^£j£4= m 91U. 



32HU, md\ ^I^Oil^ mE)3W±^ 3g2| Sxil ^OiXfMOi ^dl^^^ g^oj i?£J6H2 ^§ S^Oil, ^l&l^^ ^ 

EI3H^M g§ Aidl^2j <M^j^e Xilgo^l ?ioH XHI2.^ RMTP II H^SgOl S^Q. OlOil Q\m X[M\m 3tS IETF internet Draft(Brlan Whetten, 
et. aL, "The RMTP(Reliable Multicast Transport Protocol) II Protocol, IETF Draft-whetten-rmtp-ii-OO.txt, April. 8, 1999. ) CHI JIXHSIOH 910. 

6rX|°h 0| ^|^^ ErXI ^E|3H^M 31 mWItm M0\0\\ ±=Z\™ ^imQti o\m ^EI3H^^ CHIOlEi 2^2] tim^m XHISo^ ^ 

SI XHI^oHQ 9im =?X]\^21 Mdl ^£ ^SOI XHIA|£|0i 91 X\ ^0^ ^X|| ^§01 mJ\^o\u. 



m<£0\ OI^DXf 6fb ^1^^ 3fXi! 

m\m w& e£H2i gxiigM an^api $\m ^ 



3H^^ 31 sex m 



^E|3H^M §g Aib|^2| QIOlEi 2^ ^JSJ^I XHI^ 

M ^aiM ^p^m^ xii^sf^ pi □ ^oi 2^a. 



fo^l ?I6H ^^^iieoiiAi ^El 



^S2i ^ *rg 

A^-a[ ^^6^1 ^ ^g£J ^E|3H^M §§ AHd|^2] Gj|0|Ei <Mg|^ Xil^M ^|°[ ^3!#01IAi2j M£l ^gg s ^goj 

M£l ^6!X^f SXil ^<MXf0i|3i| Ail<^ AI^(CR) Oil A| XI S &£o\0\ M\& M^m 1^13 ^£1X1 eOil ^6jX}2| i§§ >|d| LH Oil 91 

t: ^±1XIJ\ e £ | go|(TJ) OilAIXIM S^2^^l ^A]XF2| kEl ?^6r^ XHIIB^I: Xll1B^!0ilAi ^6JXr2j X^ 1 MEIOil 
£1 ^£1 inH^F b|M£l tEI CHAho^ xK<Moj x ^ai tEi ^£8h3, AH^ M£IOil 5^3 X^ 2HM0I QA| U|e £ | tEf CH^o^ 
Xf^i E^H ^P^M y^o^ HI 2 B 31: ^ 2^ inH^^ ^dlOil S^Sil HH Oil M£| XHI3&3IS 5^6^ ^§2g mQ . 

s£m ^ m^a^ xiioi dhaixisi ^^sis^di, ois mm cn^s ^ei^h^^ 3m eeoii ™mm ^ 9i^m mo. &m ^^xf2i 
^^ssoii ^^m chioieh ^<Mg ?\m, Mai b^ichi/h 4^ttM2i m& ga^oi ^^x^oiMi 2^1 ^ 



OloK §¥£! E^I m&mo\ S ^SOll HIE aHf^ef ^ ^AlOjlM ^AIISI ^SelCL EE IS S PoH =?£M 4= 4- ^ 31 # Oil Ai 2j ^ 

£l*j Mai2j ^OilM UEIEU 5!0|Cf. 
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"22 Oil 2A| @ b!2l H0|, 2*11 SOIIfb 8H42I 22 S2F C|4=2| 4^X1 22M^ ^Slffl, ^£JXI tEl§ ^§°t SCHI [Eldl 

4*£!X> 22 M3I 213^21 2]^ ^^Xf 22 R^ ^gSCh 

2S0ilAi 4^X1 tE XI£ioj ^ aj ^E(child node)M 3*8 4= 2Ab ^£011, sjg 4^X1 tE 0 01 & X|*» tEI 3|§J 4= £CI. 

zpg s Gil 01 Ei £4^ &3I0II/H 2> ^Ajxi EElc XI<Moj ¥£ 22(parent)0il QIOIEI 4*£J&EHM B^o\0\ ^XfOOl 01 = ^1 of 01, £ 
£JXIb 01 M SCHS CilOlEi 2£2J <^lSJ^g XllgtiCI. 

2| 4*£!XP* Mdil 3*?. CHOHsir 22JI 1 32iX|b 31Bdl H^SgOil 2J8H Dial S8HXi:>iU. ^ 4^X12] I}&m m^o[0\ ^Xf 

2i m¥on m^m 4> 2JCK 



E2b^ gtgOtl CUE ^d| ?g01l Iifi& Oil A|X| (messages) §y S 4- (parameters) M 2] 20j^C|. 

EJaH, CR(creation)DilA|Xlb ££!Xr^ Sx-ll ^^xfOil^il M\& AI^M S^dlb CHI A| XI 01 CM . Di m& §2, HL St II S»etCk Oj^lAi, 3i ^ 
£ §2§b 312] e#(0j|: »«S|2|. ed|0|2jM AibH m), 31 SOIXi 4= m ^E|3H^M 311 t=3£!b §£^l S»SO. 

TKtree invite) OilAIXIb M 22JI XI<M21 X|<N tEI ^?gSPI ^6H bIMdl 220H21I S^olb ^dl SCH OilA|X|0|C|. 3dl3 TJ(tree join) Oil 
AlXIfc bl^ai tE^f CR ^ Tl Oil A| XI Oil g&SIOj XfAJoj ¥e tEi ?&6>b Oil Oil A^gSP. 

JA(joln accept) ^ JR(join reject) OilAIXIb TJ CHI Al XI CHI MSSKX Met 222* 8HS tEI XI ^ 22^ (mo]| A|g£lb Oil Al 

XI Old. 

CC(confirm) Oil A| XI MdlOil 4=^X1 2221 £S32J A||£ Z>IEJ01¥1 ^XIOOI SS3PI ^ie! Oil Al XI Old. ^xil^jo^ MdlOil 

9 4*£!Xi 22b 31 =&§e(0||: tHma^i, xHaiiT e)« CC DilAIXIM §6H ¥2 220OI 2^813, ¥2 22b CC §M1 ¥ 

2 220OI S^So^Mi, £]g^2^ ££1I}J\ CC DilAIXIM ^0| m 4= 2A3II e*Ci. 

EfOICH t1^ ^ S tE M 22 e°l ¥2 22M0I CR Tl Oil AIXIM 2^ ¥ 21^8101, t1 A|Z} L_H CHi 2^9 TJ Oil A| XI Oil Pi oH AH °| JA 
OilAIXI^AM I&i ^ £lCh Hf^AH 2| «2 tEb t1M XI ^i 22 ^^°J gg AIS2^ A^^Ci. 

ElOim t2^ 2 XII Mdl iSSf^ QlOil e&^l^2^ Afe^CI. ^6JX>^ Xl^JSi X>^ EE! ^ ®, t2 EIOICHM ^fM£fP. 

dOIDH t2^f iia^l 20II X>±» 22M^¥Ei CC DflAIXI^ 2^6r£ t2 EI0I0HM XH^e^D. ^^Oil t2 A|ZI§21 CCOilAIXPI CH 01^ 2^6f 
XI ^22 Sxll Mdl ^P^OI GilOlEi ^>ilM AI^^D. 

2| ¥2 22M0I 4= Xf^ 22M2J ^0|Cf. ^ ¥2 EEb N^JttH Ol^Oil 2^o^ TJ Oil A| XI Oil CH JROilAIXI^ »¥ 
orW. NSjJUH Olfi TJ CHI At XI Oil CHoHAi°f JA Oil Al XI S £21% ^ SIQ. 

HUhop limit) ¥2 222f Xf^ 22^2] >l dl Oil CH§[ ^l^xlfi UEILjiOl, CR Oil A} XI UOil S^EiOi 

M£| 22^¥Ei£| HL S(hop) 01^ mO\&, m M A|0|2i S^^Oil £}^Ei2J 4=^r HUH 01 ^PJ bi^a| Tl Oil A I XI M ^£1 

22011 Q\m TJ OilAIXiS S^oFOI MdPh^M 2§f 4^ OIM goH TJOilAIXIHI HI^^U. 



£32 5 ^S£| ^^'A| Oil Oil Mdl ^S2| 2xU^°J ^M20ID. 

2S0ilAi S^OI, PjXi ^<MX> S°i X>6.' EEI =?^§VQ(S31). m\H &H\ S3 1 Oil A] S 222] XI ^ 22^1 ^^£13, M£l 01¥M ^ 

2" BH2 (S 32), mdl ^^81^ S^Oil^ 3^11 S33^ ^^^D. S 2 2 Oil AH 2J e£| fg £ 6 Oil 2A|olS2W ^^tfCI. 



mil}, &5II S320ilAi2i afoi ^3} r E£| rp^g ?||^o^ S^Oil^ S 22^1 Oft! MdlOil M EEb MEICHI ¥ bl^dl EEI CH 

X|<M£J XI ^' 22 ^P^o|I2(S34). XI ^ 22 §011 M 22^1 ^XH6I^(S35) H M 2 2 Oil QioH AH2 bIMdl 22M CH^2S XI ^ 22 ? 
H\^&Q. ^£I3H^^ 31 ^01X1 S¥b Mdl Oil 5^1 ttH^XI ^dl ^^!0| «|^^CI. 

01 61 Oil Ai, &J\m S 2221 XI ^ 22 M 222| XI ^ 22 ^£ ^ §£| gSOII CHSIO} ^AiloMI ^Se[Q. 



E4bS 22^1 Xl^ tEI ^^61^ 3I§M SPJ SM20|C[., 

SXi, S 22(^<MX|)fe ax^l 4^X1001 Ail^ M^m ^dlfe CR CHI A) XI M ^ t1 EIOI Di H ^ie^Q(S41). Ol CH 2^£l^ CR Oil A| XI Oil 

b 3i §2, mo\ ssaoi aip. 

ehE S 22S¥Ei CR D»A| Xl« g=^ 4=<MX|b XI<MO| S 22^EH HL ^idl 01 Ui Oil 2>^XI ^21^C|(S42). ^21^31 S 22^¥&i HL ^dl 01 
LHOil £fe ^<MXIM^ S 22011^1 TJ OflAIXIM 2^5101 Md| J[^m SS§[CI(S43). 3diU, ^21^31 S 22^¥Ei HL >idl SCI ^dl Sib 4= 
£1XIM^ Cl^ E£| ^H^¥E1 Tl OilAIXiS JICIdMI 9CI(S48). 

3dl3, ^AJXIM^¥Ei TJ Oil A! XI M 46]S[ s 22b t1 E|0|CH2| §g 04¥M ^2J^C|(S44). t1 EIOIDH^I e^^XI ^°[23 ^XH^IXI 
S 222] XI^IOI §6H^1 Xl^4> N SCI 5,^X1 ^ej»CKS45). B3I S450IIAi2| ^JH7)IX| S 222] Xl^iOl §6H5i Xl*!4= N 

2D 2[2S S 22^1 6H& ^^XlOil^l JA Oil A 1 XI M 2^8101 ^d| ^|°J 2§§ ^2itfCI(S46). 

3dHU, Eh^l S440IIA12J ^21 ^31 t1 EJ-OICH^h g^£)21>iU. &5II S450ilA12| a>oi ^^1 ^XH7)|Xi S 222] XI±]OI §5H^I Xl^4= N 01 

&0I£ S 22b 5H& ^X|01|3il JR OilAIXIM E£olO\ ^S2§1 >i¥S^I @D(S47). 3£iS 6HS ^<^XIb Cl^ Mdl 22^¥Ei Tl Oil A I XI 
m ^IQdMI SCKS48). 
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S 22{= tl BOH N 9H2| TJ CHI A| XI Oil CH»OI JA OilAIXIM S^IOI Xf±i kEi ^SSIOl, □ 2|2| TJ OilAlXlb: JR OilAJXI^ 

JA OilAIXIM ¥B EEE e£| tE5 JR OilAIXIM g*g EEfe: 31^ UIM£I EE^ ^i^EIDI Mdl tES?£i Tl OilAIXIM 2ID 



e 5fe Mai ee2i ai^ai ee^°j e&i ^ nis, ^ei oil ssa ee eoii m ±e.d\ x\±\ eem =?&ots= 2±%m sei -meoick 

ESOHAi E^OI, J=£|0|| S»S M EE?! X>*' EEI =?«3tfe £ 4011 UEItH S EE^ X^ EEM ?«8*fc ^AhofQ. ^ MSI 

Oil S»S M EE^f Tl Oil Al XI ^ t1 AIZI e^Otl E^oHzr N^HSI TJ OlIAIXIOII QiolOI JA OilAIXIM 2^01 XT*] EE! ^?£!olffl, H £|°| T 
J CHIAtXlh: JR DllAIXl^ yi^mQ. JA OilAIXIM ^ EE^r = £1 EE^ JR CHIAIXIS EEh: 31^ dlM£l EES 4N^EJG1 

MS.I EES¥Ei Tl DilAIXIS D\Q&Q. 



&M\oW\Zz 2XH ea|0|| M EE{= bIMdl EEM X^oj ^a, i^c^ sCHo^ Tl CHI A| XI 2^ ^ t1 E}0|CHM ^S»D(S51). 01 [EH 2 

££lhr Tl OlIAIXIOII^ MEI ?£OI ZHteS* ZH dlM UEfUlbr HLOI 5S9CI. 

e*E, M EE5¥E] Tl OilAIXIM i>£ ^£!»(blM£l EE)b XI6J0I M EE^¥EH HL 0| LH Oil 5UfeX| »SJ&P(S52). ^ei^3f M EES¥ 
EH HL Tidl OILHOil Sifer 4^XfM£ M EEOOI TJ OilAIXIS 2^3101 e £ | ^o.s Q§§hQ(S53). 3£HU, B3I S520IIAI2I m&^lSt M tES 
¥E1 HL 3H£| 2Q g£| 2iE 4*£!X*M£ OB Mdl EES¥EH Tl OilAIXIM D\VtZ\y\ SCKS58). 

3 £112, 4^XfM^¥EH TJ DHAIXIM 4*6!e> M EEb: t1 E*0|CH2i 01 ¥M ^2J^D(S54). t1 EIOICH^ §g£|XI elXHTNXI =?g 

S M EES! Xl^oi §6H£! X}^^ N 2D 5*SX| 5jej&Q(S55). EMI S550||Ai2| l*oj a3K sjih^XI ^£9 M EE2| X>^|0| *JoH£! »*!4* 
N £C| M EE^I oHS ^XfOOl JA OilAIXIM 2£SfO| eg.| 3hgJ Qgf ^2Je>CKS56). 

DBHU, B3I S540||AH2| Sfr&] t1 E}0|CH:n e^EJSi^U, B^| S550IIAJ^ m°l ^XH^XI M E:^2J X>^|0| §6H2 X^^ N Ol 

&0I£ M oHS ^^XfOII^I JR OilAIXIg &£o\0\ PfEJSSM ^oMI SQ(S57). 3£IS 6HS 4^6JX>^ OB E.H^¥Ei Tl CHI Al 

XI S PIP£I^| 2P(S58). 



£ 6^ MdlOil ^ !^E0||A1o| Mdl IS! ?|^ ^MSOICf. 

^2-1 =P^2I §Sb EiH e^(R, M ,S)Oil Q}£} CIE E1D(S61). 

SjXH, R Ei^2j S?E M EiH^¥Ei JA CHIAIXIS ^6Jo|01 ¥2 EEI =PSe^ ^6JX> S ^HOH^il MdlOII DtQSlStmm ISafb CC Oil A I 
XI M ?E tHOil 2^612 Md| ^P^M ^^^□(S62). 

M Ei^°i §?b S ic2 SE^ Q§ M ^H^¥Ei JA CHIAIXIS l*61o\0\ M£|Oil ^gja ^, ¥2 inEOil^il X>6J2I CC OIIAIXIM St«Ch 3d|H 
bl-SJ- ^01 XI<moj jjAi kE8 zpAHS| cie X^ E:^M^¥E1 S^EIOi 2^ CC OilAIXIS XI6J2] ¥2 EiHOII S^^Cf(S63). ^, ^dl 
Oil M EEb 2 5011 Ai 21 ^0| M£l =?^^ ^SEIXIE^ X>^» in2M^¥Ei CC CHI Al XI 3} 2^ OH SI ¥2 22CHMI 2^ 5H^Q. OIM 

mm 2^ ^<yx> si cc oiiAixi^ ^^xfoii^i 4= 21a. 

shE S 22^1 3^ 2 4011 Al 21 ^0| t1 ElOIDiOH £|6H X>^ EEI ^. t2 EfOICHS ^^^D(S64). EIOIW t2 =2} Oil XI ^ EEi^¥Ei 

CC OilAIXPI 2^EJ0i 23 t2M XH3^t[Q(S65). Dd-IU CC Oil A| ^^]E|X| t2 A|2}0| I§2 SaHI ^£l e^£.hQ|(S66). S 

220H S^EJE: CC CHI Al XI CHI ^ 22M2J 4^6JX> gS^f S&^EJOi SIQ. 

OI^TH ^E|3H^e 31 ^01X1 2^1 Oil CH6H ^£1^ Md|2J ?^0| &S£|^ ^<yx>^ ^^X>2| m& §EI ^^3101 Hfith Gil 01 EH 4^ 
^efCf. 3£H3 ^ ^^JXfe^ GilOlEi ^<MCH| QjSh X><mo| ¥2 220il^il 2^6H2, 2 ¥2 EEic X}^ 22M^¥EH 4*£JE! Gil 01 EH 

^^Oil CHU ^2fM ¥2 EEOil S^a^2^Ml ^Jg^E^. ^AjXF^F ^<MXFM°J Oil 01 EH 4=^ Oil CH^ ^HfM 2¥ ^^l£IH, XHS^OI ^fi 
6HS ^^XfOiMI EilOIEiM IH^^^E^MH Ql 01 EH 2^2] XilgoMI 



^>^lel HI2f ^01 e ^E|3H^M 31 ^OJX|- E¥I fedl^l ^£i^ =?^9.^m ^EI9H^M eg AiUI^EJ CHIOlEi 2^ 6JSI^M HIS 

^ 4^ SiCL 

SEeh ^£| ^^Oil S^PEJfe XHI CH OilAIXm 34^^ ^12. E4>SI A^OI sUf^OI^I CQi^Oil UIM?-JB2| XF^M 11^2? OlgST 4^ 
01UZ}, C||^2 ^E|3H^M DM Oil CHoHAi2 ™mm ^ 2iQ. 

^iia^i msi ^ E^ioiiAi ^ajx^i cc oiiAixiM mm §21 ^^x^chmi 9io\M ^Ei3H^m nm s Aiui^ ^eioh 

4BI M^m 4- 2iEf. 

OI^OilAi S ^S0|| CHef ^I^AI^S ^¥2331 &JHI A1^o>2JXI°} 01^ S ^g2J b^SJel ^AIOHM 0||A|^2^ ^Ss[ ^OjXI ^ ^ 

§ofb 5^ oma. 2eh oi ^i^^o^hj e^2i xi^e e ^s°i pi^a^sj s^m oi^mxi g^i lhoii ah a&m s 

§ » 2^01 ^f^&g g^jSh A^OICf. 

(57) m=?2\ 
&=?® 1. 

^E|3H^M §§ Aibl^M fllgSib ^E|3H^e ngo| &Wa> 2¥ g 4^^5ll#0ilA1 fedl^ Mdl^ ^^6^ «^Oii 910\M, 
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&H\ 4*£IWfcJIMdl tHJOil^l M\& AI^(CR) CHI AIXIS 3$8t01 M\& A|2*§ gZ\H, 01 M ^£!e* ^£JXfX^ ^£J(TJ) DilAIXIM 
SLHCH §£l ^fgJi 2§6f3, Of CHI oHS 4^XfOOI ^gj £2J(TA) Oil Al XI M S^SH^Mi ^>i]X*°l Xf^ tEI ?^5^ JlliaS: 

Mdl Oil §£| EzE(M = W b|E£| tEi CH^o^ e d , ^pj OIIAIXI(TI) CHIAIXIS 2^3H2, 0IM ^el bl^dl EzEJf ^gj (TJ 

) DilAIXIM MLHCH M£l ^f^'i QSSIS, 0| Oil M£l bl^dl EiEOIMI 3I2J ^2J(TA) OilAIXIM S^BSSMI Xf£]2J j>ai lc M ^ 

2^ ^EJi- MdlOll SB£I&M GCH Oil edl ^P£M §So^ ai3j»98 SSolb ^§2S 6^ ^E|3H^ Ajbl^EJ Ql 0! EH 2£ £J 

si« xiiss 4^3i#oiiAi£i Mdi ^£ 



2. 

HI IS (Ml 910\M, 

XH1 1 , 2 Hfg^ XI- S£t= Mdl EzE£l Xf^ tES UliJSHQXI ofe dlMEl X\±13± ^'§£| ^dl LH CHI ^^jXf SEfe e£| tE 

Oil 2! ^EL| ^£J(TJ) DilAIXIB SUiE^ 51 B3I ^/EEi=r ^6IXF2I ME-I inE^I blM£l MEI }|£J £§0il CHoFOt i-'S 4^&m Xf^ EE 

S ^ejSIb B3IM 5^6fb 51^ ^22^ ^£3l#0ilAi£] Mdl ^£ ^S. 



3. 

XII IS SEh: JQI2ST0II ?JL0\M, 

£J\ 1111, 2H}§s ^AjXf2l e&| tE^f X}^ EE! =?&S0|| 2iCH EfOICHM ^l&IES Mdl ^££1 ig Algg i§olb ^§E? o*br 
4^2il#01l/HSI M£l ^£ 



S?S 4. 

J3I1S SEfe XII2S0II 9Ji0\M, 

HI1.2 j»SS M£| ^gJOII ^HHei EES0I Cfg Mdl E^E^^Ei DilAIXIM g>0|/H CfAl e&| }|gj 2§I S ^ 3fh: B 

3IM 5§6f^ 31 8*fe ^3lg0i|Ai£j =7^ 



S^PS 5. 

H3Soii &oiai, 

£>oi «n. 2 ^ai ;^oii gmm EzHmoi die mei tE^¥Ei sbi ^o. oiiaixim mo\M dai mei s§i s ^ s^e^ e 

31 M 5S§f^ 5iM 61^ ^^\mO\\MS\ Mdl ^S. 



8?8 6. 

XI1 1 SOII aOI/H, 

^^l HI33f§^ ^61Xf^ Xf^ EEI ?^e^ ^ EI0ICHM ^l^2S ofOj i!§A|Z} UH CHI Xf^ 1 E^H^¥Ei 5|gj ^eJ(CC) DIIAIXPI S^EJOi 2 
3 EJ-OICHM XH^eA|3|H HgXI °^E2 2^1 ^£1 §Sof2; 

M£f CHI ^gJS ^<Mjf(e £ | E^H)^ ^ei(CC) DIIAIXIM ¥2 Ec^OII S^moi MEI ^P^M eSolb ^S^^ Ste ^^3I#01IA1£| 

Mai ^p£ ^re. 



898 7. 
AI6S0II ai^Ai, 

£PI Mdl EEb ^h^J ^2J(CC) Oil A I XI CHI X^2J §£§ SO^ S^S^^MI ^<MXh^^ §M0|| Q^zl ^E\BW±^ QIOlEi S^M ^ 
ol£^ ofe 3^ ^S22 31^ ^^3leO||Ai£j M£| zp^ ^g. 



8. 

XII6S EE^ 33I7BOII 2iCHAi, 

fe^l ^|gJ ^oj(cc) OilAIXIS ¥2 EiE^ OIS ^¥|£J ¥S EEOII^I 2^Sf0j, ii^^og ^AixhOiMI m°l(CC) Oil Al XI D\ 

£JE^ ohb ^§2£ 5^ ^^3l^0ilAH£| M£| ^g. 



S^S 9. 

^E|9H^M §§ Albl^Sj Gil 01 EH 2^ ^JSJ^g 3E|l5of;i 9\o\0\ ^E\BW±^ 31 ^OIXF 2¥I ^£3\\£0\\M fe£l^! M£l^ ^P^Sh^ ^gl 

mgoi^ H^n^e ^i^^ ^^ehs g-ie ^ ^i^ dh^ioii 2i ch ai , 

^^Xf^f SX-II ^^XI(b|M£l ErE)CHI>il A1I<^ AI^(CR) D1IAIXIM 2^3^01 A||^ A\™m 0\W ^tlsl ^£1 ^^(TJ) Oil Al XI M 

SUCH ^£1 ^FEJM 2§5fS, 01 Oil X>^h 6HS ^^XfOlMI J\<& ^oj(TA) DilA|X|« S^S^^Mi ^^Xfo, X[ ai kEi qp^^fe HI13f§; 
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"^£1011 S&S ^El tE(M EEPh tEf CH&°^ §£l SCH OIIAIXI(TI) OilAIXIM S^oHl, OIM 4^e! i^c^ e £j ^01 (TJ 

) OilAIXie SLHCH ^£1 ^SJe fi§6^, 01 CHI ^£1 EE^ oHg b|M£l in^OII^I D\Q ^2J(TA) OilAIXIM 2^&°SMi Xf£!2J ^a. ? 
XH23hS: §J 

2^ EE3F ^dl Oil SS£l2Je HH CHI Mdl §§6fb Xil3HfSM SSofb 51 ofe *J^AIIJ 4* H^D^M Pl^e* 

9^ 4> 2Jit= 3|s QHxHI. 



s^tr 10. 

SI 99 Oil 910\M, 
£>0| J||1 f 2 2*3^, 

Efe Mdl EEBJ Xf^ kE^ ^EJoUDXf 6^ 4-<MXf(d|^d| kE)^[ o. §!! ^ LHOII ££]X* SE.fe e£| EE0il°} M£l ^ 

£J(TJ) OIIAIXIM SLHE^ 6^ B3I; 

^<^XF2I e£| xfAi t c| zpggoil ^01 ElOima }|«J2g Mdl ?g£| fg A|ge ^§6fe E+31; 

^<yXI2f e&| tE^ EE2] E£| ^o. fi goil CH8KH g,'§ Xf^ k^g ^°JS^ B7\\; 

Mdl ^gJOII EEMOI CIS M£l kE§^£l e £ | ^oj CHI AIXIS mO\M QA| e£| ^01 2§i 4, o, £ ^ 5^ B^IM SBt»fe 5^ 

^ises 6^ ^haih ^ 5^i§ D\mm u^ehs ^ i\m mm. 

11. 

HI9S0II 2lO\M, 

^<MXf^ Xf^ kEl ^ EIOICHM ^l^2S ohOI EJSAI21 LHOII Xl^ kES^EI J}?! ^2J(CC) OHAIXPh 2^£JCH 23 EIOIEHP XH^h 

§A|9|Z! HgXI &n\ i=E| ISoffe E+^l; 

^ai oil ^xn^ai kEi^i xfAjoj §e§ 5&§i ^gj ^oi( CC ) oiiaixim ¥s eeoii s^skh Mdi iesih &3i; 

£>Oi l>oj(CC) OilAIXIM ^2 EEi=r OlS ?2 EEOOI Si^Of, sl^ES ^XFOOI ^°J(CC) OilAIXI^ 3^ 

SEISED ofe B3IM 5Sof^ 51 ^§E^ ofhr g^AlU 4= 2i^r 3|«g* S^EH^ g-^M ^ Z>l=* OH 20. 

E£ 

E£ 1 
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CHIAIaI iJEH 


LH § 


71 Er 


CR 


WIA1 Al** fHIAIXI 

A|| CJ A| — i Lni/\| A.| 

(creation) 


^AIXk~)t XH f4l A- Al TlfHIIII XH o 

csdiAr^r CJ ah -T- cJ at mi >ni ds 




TI 


E?| ^ ru nil Al XI 

_ CI _i_ L41 UllAIAJ 

(tree invite) 


E PI 1- C 11 HIEPI<- dfUIHI XH 
_ CI _i_ _ y r D| _ CI _l/lt yll CJ ^ 

bi^ai aiajoj jfAjLcg ^ch 


TTT Q 


TJ 


E?| ~Hpj Qll Al XI 

— C| J\ tJ IF||A|AJ 

(tree join) 


HIE PI LCll EPIL. a fU| "HI XH O 

ui _ ci in _ j\ „ ci _ uil yu 


llUII Ln til 
§& 


JA 


-hoi ^oi rum XI 
-'f tJ oiU uniA|A.i 

(join accept) 


E=PI<— d -)L HIEPILCOI 
_ ci _j j\ u|_ci_i__ — | 


TTfMI l~U 

uini uiei 


JR 


~hoi -jjy rwi a i xi 
.^r tJ -n -T- iniAiAi 

(join reject) 


EE P 1 I— CI ~U HIEPILCOI 

^glQS(TJ) S§ 


ttaii ru al- 
UUll LnEr 


CC 


-not efot Till Al XI 

>l ^=f £_! U||A| A| 

(confirm) 


A. A I Tt — HI E£ P 1 All -)LO| c|CHQo -±-AI TI- 

011511 




t] 


crvi ui^nrner^ i 


izz CI _C _ 11 Ull A| Al s : *is ^ 

tj DiiAixie ^iaai^ Efoim 




t2 


B0ICH(Timer)2 


Al-SSI- — FlOirH 
/Me5<-*ri cfL/iui 


CC 4^ ° 

XH Its 
An -/i es 


N 


§ ^(integer) 


6M§ ^fc© a>^ L E 4> 


JA, JR 
Al Ar§ 


HL 


¥2-A>Ai^O| 

§4= (integer) 


^S^E^ HL OILHoj ^^|0|j oji= 


TI.JI0II 
^§ 



£2 3 




S32 



Oil 



S33 




WU2 



Mci gg 



S34 



icl .4: E M011 018101 



S35 




Or L| 2 
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£S 6 



c 



¥5 kHOII CC Oil A { XI 

^ ^ai §g 



T 

S62 





1 

[ S61 






M 






S63 " 






¥2 ItEOII CC OilAIXi 


2£ ^ A[<Moj xf^l 





S64 



S2I Xf^H & ' 

12 Eioim 


i 


S65 



X±\±^Ol\M CC CHI Al 
t2 EfOICH XH3h§ 





t2 EfOIDi ? 




2X11 eei ^£ gg 






/ 

S66 , 


^ — 
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